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(54) EXPOSURE METHOD AND DEVICE 

(57)Abstract: 

PURPOSE: To eliminate the movable part for the relative 
positional change between the sensing material and the 
image formed thereon by a method wherein patterns are 
provided on reticles by using two or more exposure 
wavelengths and optical filters having different 
transmittivities to the exposure wavelengths. 
CONSTITUTION: A linearly periodical pattern is formed of 
an optical thin film comprising an interference filter on a 
reticle substrate 33. A part 31 having the characteristics of 
transmitting A 1 but not transmitting A 2 and another part 
32 having inverse characteristics of not transmitting A 1 but 
transmitting A 2 of the same width are alternately arranged. 
The image of this reticle pattern is formed by illumination 
light of the wavelength of A 1 and formed by the light A 2. 
Through these procedures, the periodical pattern in the 
distribution of light intensity of light inversed in bright and 
shade to respective wavelengths can be taken. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]By exposing multiple times from which light intensity distribution on a sensitization raw 
material differs using that in which latent image reaction concentration has a nonlinear sensitivity 
characteristic to incident light intensity as a sensitization raw material, An exposure method 
illuminating the original edition which provided a component which makes this different wavelength 
beyond 2 ** penetrate selectively in an exposure method which enables formation of a pattern of 
high resolution exceeding a resolution limit of a projection optical system using light of two or more 
different wavelength as a light for exposure to be projected. 

[Claim 2]The exposure method according to claim 1 using two or more sensitization raw materials 
which have a sensitivity characteristic different, respectively as the aforementioned sensitization 
raw material. 

[Claim 3]In a projection aligner with which the latent image reaction concentration has a nonlinear 

sensitivity characteristic to incident light intensity, only the specified quantity moves a sensitization 

raw material and the original edition to be projected relatively for every exposure, and a sensitization 

raw material repeats exposure of multiple times, and forms latent image concentration distribution of 

a pattern more detailed than a pattern of the original edition to be projected, 

A projection aligner having a selectivity transmission member characterized by comprising the 

following. 

A light source which emits light of two or more different wavelength as a light for exposure. 
Transmissivity which has an illumination-light study system which illuminates the aforementioned 
original edition to be projected with a beam of light emitted from the aforementioned light source 
and from which the aforementioned original edition to be projected differs to the two or more 
aforementioned wavelength. 

[Claim 4]The exposure device according to claim 3, wherein the aforementioned illuminationHight 
study system has a wavelength selection means to penetrate light of two or more different 
wavelength selectively as a light for the aforementioned exposure. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the exposure device used for manufacture of a 
semiconductor device or a liquid crystal plate especially a projected type exposure device, and a 
projection exposure method. 
[0002] 

[Description of the Prior Art]A thing with a nonlinear sensitivity characteristic is used for incident 
light intensity as a sensitization raw material, About the technology which enables formation of a 
more detailed pattern exceeding the resolution limit of the ordinary one-shot exposure, the 
inventors of this invention have already indicated in Japanese Patent Application No. 5-236031 by 
carrying out multiple-times exposure, changing the light intensity distribution on a sensitization raw 
material to this. 
[0003] 

[Problem to be solved by the invention]In the super resolution technology indicated previously, it 
was required to move a reticle and a wafer relatively for every exposure of multiple times. Changing 
the relative position of the original edition to be projected, a sensitization raw material, and ** for 
the purpose, or exchanging the original edition to be projected etc. needed to be operated. However, 
in any case, very exact alignment was required, and in order for alignment to become difficult and to 
require time, there was a problem that improvement in a throughput could not be expected. 
[0004]ln this invention, the movable part for relative location change with the image formed on a 
sensitization raw material and a sensitization raw material is lost, and it aims at doing the work of 
the alignment like **** unnecessary. 
[0005] 

[Means for Solving the Problem]A pattern on a reticle is constituted using an optical filter which has 
different transmissivity to these two or more different exposure wavelengths using two or more 
exposure wavelengths for solution of the aforementioned problem. A sensitization raw material which 
comprises two or more sorts of resists which have a sensitivity characteristic which is different to 
the two or more aforementioned different wavelength depending on the case is used. 
[0006]By specifically exposing multiple times from which light intensity distribution on a sensitization 
raw material differs using that in which latent image reaction concentration has a nonlinear 
sensitivity characteristic to incident light intensity as a sensitization raw material, In an exposure 
method which enables formation of a pattern of high resolution exceeding a resolution limit of a 
projection optical system, it is an exposure method illuminating the original edition which provided a 
component which makes this different wavelength beyond 2 ** penetrate selectively to be projected 
using light of two or more different wavelength as a light for exposure. 

[0007]Two or more sensitization raw materials which have a sensitivity characteristic different, 
respectively are used as the aforementioned sensitization raw material. As for a sensitization raw 
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material, the latent image reaction concentration has a nonlinear sensitivity characteristic to 
incident light intensity, In a projection aligner which only the specified quantity moves a sensitization 
raw material and the original edition to be projected relatively for every exposure, repeats exposure 
of multiple times, and forms latent image concentration distribution of a pattern more detailed than a 
pattern of the original edition to be projected, It has a light source which emits light of two or more 
different wavelength as a light for exposure, The aforementioned original edition to be projected by 
having a selectivity transmission member which has different transmissivity to the two or more 
aforementioned wavelength, and illuminating the aforementioned original edition to be projected with 
a beam of light emitted from the aforementioned light source, Even if only the specified quantity 
does not move relatively the aforementioned sensitization raw material and the aforementioned 
original edition to be projected for every exposure, a projection aligner forming latent image 
concentration distribution of a detailed pattern is proposed. 
[0008] 

[FunctionjAn operation of this invention is explained based on the 1st working example by this 
invention shown in drawing 2 and drawing 3 . The thing of a one-dimensional period pattern is used 
as the **** projecting original edition 30 shown in drawing 2 using the different exposure 
wavelength lambda 1 and lambda 2. As for the period pattern, the portion 32 of the penetration is 
constituted [ exposure wavelength / lambda 1 / exposure wavelength / lambda 2 / the penetration 
and / exposure wavelength / lambda 2 / un-penetrating and ] by turns in the unpenetrated portion 
31 and the exposure wavelength lambda 1. 180 degrees of light intensity distribution made in the 
image surface as shown in drawing 3 are reversed by the case where it projects using this original 
edition to be projected with the case where it projects with the exposure wavelength lambda 1, and 
the exposure wavelength lambda 2. That is, the light intensity distribution which did not need a 
mechanical shift but light and darkness reversed can be formed. 

[0009]It is effective that lambda 1 and lambda 2 generally add an unpenetrated portion for a 
penetration, lambda 1, and lambda 2 as the technique of raising the flexibility of the pattern of the 
original edition to be projected in addition to the portions of lambdal penetration, Iambda2 un- 
penetrating, lambda 1 un-penetrating, and Iambda2 penetration. When exposing a complicated 
pattern, it is required that independent light intensity distribution should generally completely be 
built to the wavelength lambdal and Iambda2. In such a case, as shown in drawing 4 , it is also 
considered that it becomes complicated to form a pattern in two or more portions. When wavelength 
is two, it is still good, but if it becomes more than three or it, complicated-ization of a pattern will 
become still more intense. If the synthetic sensitization raw material which comprises two or more 
sorts of sensitization raw materials which have the different sensitization characteristic to two 
wavelength is used as a sensitization raw material here, a pattern can be formed more easily. 
[0010] Although exposed on the sensitization raw material which is not exposed on other wavelength 
although exposed on the wavelength lambda 1. and the wavelength lambda 2. the synthetic 
sensitization raw material which comprises two or more sorts of sensitization raw materials which 
have a different sensitivity characteristic like the sensitization raw material which is not exposed is 
used for other wavelength. In this case, if it illuminates on the wavelength lambda 1, light will 
penetrate only from lambdal transparent part on the original edition to be projected, and the 1st 
light intensity distribution will be formed of this light. If it next illuminates on the wavelength lambda 
2, it will not be concerned with penetration un-penetrating of lambda 1, but light will penetrate only 
from Iambda2 transparent part, and the 2nd light intensity distribution will be formed of this light. 
These 1 st and 2nd light intensity distribution makes two ingredients contained in a synthetic 
sensitization raw material expose independently. 
[0011] 

[Working example] Drawing 1 shows the schematic structure figure of the whole exposure device in 
this invention. The illumination luminous flux from the light source 1 1 which can emit two or more 
different wavelength, It is condensed by the elliptic mirror 12. is led to the collimating lens 14 by the 
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mirror 13, it becomes a parallel pencil mostly, and enters into the fly eye integrator 15 through the 
interference filter 21 as a removable wavelength selection means. The light flux which ejected the 
fly eye integrator 15 is led to the main capacitor 17 by the mirror 16, and illuminates the reticle 18 
as the original edition to be projected uniformly. Projection exposure of the predetermined pattern 
on the original edition 18 to be projected is carried out on the wafer 20 in which the sensitization 
raw material was applied by the projection optical system 19. By exchanging the interference filter 
21 for a different thing of a wavelength characteristic like the arrow in a figure, the wavelength 
lambda 2 is chosen as an exposure wavelength by the wavelength lambda 1 and time [ 2nd ] 
exposure by time [ 1 st ] exposure. As for the projection optical system 1 9, it is natural here to have 
removed the chromatic aberration to these two wavelength lambda 1 and lambda 2. 
[0012]Here, although the interference filter 21 has been arranged in the illumination-light study 
system between the collimating lens 14 and the fly eye integrator 15, if the arrangement place of 
the interference filter 21 does not affect image formation performance, anywhere in an exposure 
device may be sufficient as it. It is not possible to choose the exposure wavelength lambda 1 of the 
1st time and the exposure wavelength lambda 2 of the 2nd time with a glass filter with a dichroic 
mirror or an absorption feature, etc. instead of the interference filter 21 arranged in an exposure 
device also until it says. 

[0013] Drawing 2 is an outline section block diagram of a reticle as the 1st working example as 
mentioned above. 

It is an enlarged drawing of the reticle 18 in drawing 1 as the original edition to be projected. 
On the reticle substrate 33, the one-dimensional period pattern is formed with the optical thin film 
which constitutes an interference filter. As shown in drawing 2 . the portion 31 (shadow area) which 
has Iambda2 characteristic which is not penetrated [ lambdal penetration and ], and the portion 32 
(scattered portion) which has the characteristic of lambdal un-penetrating and Iambda2 penetration 
conversely are located in a line by turns by the same width. After imaging this reticle pattern by the 
illumination light on the wavelength lambda 1, if it images by the illumination light of lambda 2, as 
shown in drawing 3 , the period pattern of the light intensity distribution which light and darkness 
reversed to each wavelength will be obtained. In such a situation, if latent image reaction 
concentration uses the sensitization raw material which has a nonlinear sensitivity characteristic to 
the wavelength lambda 1 and the incident light intensity of lambda 2, the detailed pattern exceeding 
a resolution limit will be obtained. 

[0014]In the above-mentioned working example, it is a case where the reticle as the original edition 
to be projected comprises the one-dimensional period pattern. However, in a general reticle, when 
the one-dimensional period pattern is comprised simply, it is few, and a complicated pattern is 
comprised in many cases. Therefore, the 2nd working example that enlarged flexibility of the pattern 
which can add and use on a pattern the portion which makes both wavelength of both penetrate, 
and the portion which presupposes un-penetrating both wavelength of both is shown. Drawing 4 
shows the sectional view of the reticle used in the 2nd working example of this invention. The 
portion 41 (scattered portion) into which this reticle 40 has Iambda2 characteristic which is not 
penetrated [ lambdal penetration and ], Conversely, the portion 42 (shadow area) which has the 
characteristic of lambdal un-penetrating and Iambda2 penetration was located in a line by turns, 
and the perfect transmission part 44 (white-painted part) whose perfect shield parts 43 (black- 
painted part) which did not penetrate lambda 1 and lambda 2 lambda 1 and lambda 2 are 
penetrations at the left end side is further added to the right end. Using this reticle, if it images by 
the wavelength lambda 1 and the illumination light of lambda 2, respectively, the pattern of the **** 
light intensity distribution shown in drawing 5 will be obtained. 

[0015]In such a situation, if latent image reaction concentration uses the sensitization raw material 
which has a nonlinear sensitivity characteristic to the wavelength lambda 1 and the incident light 
intensity of lambda 2, the detailed pattern exceeding a resolution limit will be obtained. The 3rd 
working example using the resist which is a synthetic sensitization raw material produced by mixing 
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the sensitization ingredient 1 which has sensitivity only to the wavelength lambda 1 , and the 
sensitization ingredient 2 which has sensitivity only to the wavelength lambda 2 is shown below. 
[0016]The outline section block diagram of a reticle used for the 3rd working example is shown in 
drawing 6 . As for this reticle 60, only the wavelength lambda 1 forms the first pattern on the reticle 
substrate 61 with un-penetrating and the optical thin film 62 which has the characteristic of the 
other wavelength penetration, If only the wavelength lambda 2 forms the second pattern with un- 
penetrating and the optical thin film 63 which has the characteristic of the other wavelength 
penetration and these both patterns are piled up, the sensitization ingredient 1 of a resist will form 
only the latent image of the first pattern, and the sensitization ingredient 2 will form only the latent 
image of the second pattern. Since, as for the resist, latent image reaction concentration has a 
nonlinear sensitivity characteristic to incident light intensity at this time, the detailed pattern 
exceeding a resolution limit is obtained. 

[0017]This technique can be applied also when an exposure wavelength becomes three or more 
kinds clearly. As for the two reticle patterns 62 and 63 shown in drawing 6 , it is preferred to set an 
interval suitably and to be formed on both sides of the transparent member 64 etc. About an 
interval, if the spectral characteristic required of the reticle 60 is satisfied, the smaller one is good, 
and it is desirable more preferably to be subsided in the depth of focus of a projection optical 
system. However, even if it is not in the depth of focus, it can expose by correction of few focusing 
positions, and the feature of this invention is not lost in this case, either. 
[0018]The 4th working example using the resist which is a synthetic sensitization raw material 
produced by mixing two different monochromatic light sources and two sensitization ingredients 
from which a wavelength sensitivity characteristic differs is shown below. Here, wavelength becomes 
large at the order of lambda 1, lambda 2, lambda 3, lambda 4, lambda 5, and lambda 6, and each 
wavelength is not the same size. Light sources used by this example are the laser LI which emits 
monochromatic light of the wavelength lambda 2. and the laser L2 which emits monochromatic light 
of the wavelength lambda 5. 

It is made to have irradiated with a beam of light which mixed these monochromatic light on a 
reticle. 

[0019]The reticle comprises the one-dimensional period pattern in which the portion into which near 
the wavelength lambda 2 has wavelength the characteristic which is not penetrated [ a penetration 
and / other ], and the portion into which near the wavelength lambda 5 has wavelength the 
characteristic which is not penetrated [ a penetration and / other ] were formed by turns by the 
same width on the reticle substrate. At this time, the resist which is a synthetic sensitization raw 
material which comprises the sensitization ingredient 1 which has sensitivity from the **** 
wavelength lambda 1 shown in drawing 7 f ormed on the substrate to lambda 3, and the sensitization 
ingredient 2 which has sensitivity from the wavelength lambda 4 to lambda 6 is used as a resist. 
[0020]If one-shot exposure is performed using this resist and the two aforementioned 
monochromatic light sources, although there is sensitivity in the wavelength lambda 2, in order that 
there may be no sensitivity in the wavelength lambda 5, regardless of the light intensity distribution 
formed of the wavelength lambda 5, of the sensitization ingredient 1 , the image of the light intensity 
distribution formed of the wavelength lambda 2 will turn into a latent image. Contrary to this, of the 
sensitization ingredient 2, although there is sensitivity in the wavelength lambda 5, in order that 
there may be no sensitivity in the wavelength lambda 2, regardless of the light intensity distribution 
formed of the wavelength lambda 2, the image of the light intensity distribution formed of the 
wavelength lambda 5 turns into a latent image. Since, as for the resist, latent image reaction 
concentration has a nonlinear sensitivity characteristic to incident light intensity at this time, the 
detailed pattern exceeding a resolution limit is obtained. 

[0021] Although one-shot exposure was simultaneously performed in the 4th working example using 
the light of different wavelength, a different thing exposed un-simultaneous for every wavelength is 
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not possible, either, also until it says. The wavelength sensitivity characteristic of the sensitization 
ingredient 1 and the sensitization ingredient 2 not only in that to which wavelength becomes large at 
the order of the above lambda 1, lambda 2, lambda 3, lambda 4, lambda 5, and lambda 6, If a resist 
called lambda4(short wavelength end of sensitization ingredient 2)>lambda2 (exposure wavelength 
from the laser LI) and lambda5(exposure wavelength from laser L2)>lambda3 (long wavelength end 
of the sensitization ingredient 1) is used even when set to lambda4(short wavelength end of 
sensitization ingredient 2)<lambda3 (long wavelength end of the sensitization ingredient 1), The same 
result as the 4th above-mentioned working example is obtained. 
[0022] 

[Effect of the Invention]Thus, according to this invention, without the reticle and wafer which need 
exact alignment horizontal ** carrying out, and performing ** reticle replacement etc., two or the 
independent image beyond it can be formed on a sensitization raw material, and the necessity for 
projecting original edition exchange will be reduced substantially. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] An exposure device in this invention 

[Drawing 2] The outline section block diagram of the reticle in the 1 st working example 
.Drawing 3] Light intensity distribution on the image surface in the 1st working example 
.Drawing 4] The outline section block diagram of the reticle in the 2nd working example 
[Drawing 5] Light intensity distribution on the image surface in the 2nd working example 
[Drawing 6] The outline section block diagram of the reticle in the 3rd working example 
[Drawing 7] The figure of the wavelength characteristic of the sensitization raw material in the 4th 
working example 



[Translation done.] 
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CO^^^AI, A2t;j>*LtfeJRIIS:K0I^V^-Cfc|>^t 
iimX'hh. 

[00 12] ZZXU. =^Wy ^)V^2l^n^)^ 
-i'UyXlAtyy^T^ -^yT^U-^l 5tcr)^ 

ff)mm^'^^'pizwMifzi)\ ^ yi^^ 2 1 c7)ieM 
ma. mmm^zmt:^i^j:iftnmms^<^i: 

^m^n^;^'y^y^ju:?-mizx 'om 1 m<^m^m^ 

Mtm2 ^<7)mm.^ a 2 1 s-jiti^-r ^zt mmx 

htzbii-mdtx'i,m\'\ 

[00 13] B?a^uc®o. ia2{i. f^immmtix 

<Diy^^)\^commmmmx$>^. mmmmtix 

<7)mnzm^ui-i^f\^i8(r>mizmx'$>^. x^^^tv 



^mm'h%^mzX'^xm^^iix\.^h. ii2ic^ 

•r*D<. A l^*»OA 2:f^O!»14^^|-f ^a5#3 

1 (^^gp^) mzxiT^mm^-^A2m^m>iSL 
i^thm3 2 {^^m) tti\ mt^x'^mz^ 
^t'v^l,. zcoui-i^ /w^:$'-y^'^^^x 1 xWM^x 
Uz^k. A 2 io«SBJ3fC'ig^t s tm3 iz^rrm 

mm^-^i^-ym^htL^. z(r)Xo^j:mmzi3^^x. m 
mmmmtiK mAi, a 2comytmmi>znum 
m^j:mmmm^Lx\>^mmmm^^tt. mm 
^miiwm^j:j'^^-ymhixt. 
[0014] ±mmtmxn. mmmm ixcou 
^^)uti^-d:7tff)mm^'<^-y:^'(:>f&^x^^i>i§^xh 
t*»L. -m.m^j:u^^)\^x'ii. mmz~<X7t(7)m 

yi)'hfS.^m'^ti^$'^\ ^cr)t:>^. j'^^-y±i,zmw.^ 
^bh^zM'M^'^^^'^. hJ:V^m-&mti:>izT^m^ 

ttimrMuL. mx^6^-^i^-ym^mi± 
t<iti^2mmm^^-r, 114 ti. :^wM<ot^2m^ 

0(i. A l^ji*^OA 2^S3g(7)!ff'l4$r*-r 

sgp^M 1 t. mzxiT-mM^-oA 2m 

y^m^^:^-thmA 2 {mum) t^^mzm. 
Mi;, A 1 . A 2 i: t \<z-^-m&x'hh%-kmimA 3 
{m.m) *^'2ES{iHi. A 1 , A 2 th{zmm:hi> 
^^^3^^54 4 {&mm) if^mzuh-yx^-^h. m 

i: n 5 i,z9ik'm%^mm^^<^^-<^-yi3^nt^ti 

I, 

[0015] zcoxo . mmRjBmm 

*\ mAl, A 2cOAS^3^^iSt:ML#IIJ^=5:M^ 

wm^^j-^^-ymditii, tfz. m^Aimix<^ 

1 i: . A 2 izMlX<7)mM 

h^ui^x h ^m-^tzf^3mmmiaTi>z9ikt, 
[0016] m3mmmi,zm^^h ui-^juff)immmm 
mimeiZTFTt. ^^f-^;i^6 oiiui-^)i'mm6 1 

i^^l^^mf^e 2X'm-cr)j'^^-y^m^t. 
A 2cr,^T^mM^^^^tiSMcr)^^mmc0^m^th 

mmm3X'm-(7)j^^-yi:m^i. ztihm^-^^ 

yto?gmi^<;^Sr . m^fS.-^2it^z.(Dy'^^-y commit 

itimmznumm^j:mm^i:^tx\>^^(Dx\ m 
mm^^mtmm^j:j'^i^-ym%hti^, 
[ 0 0 1 7 ] z<D^mimi^Mzm^^m^3m 
m]iLHz^j: -9 tim^izhmx'^ I. me tc^-r 2 -:>(r) 



« 



(4) 
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ovarii. I'i'^ jue oi,zm^iih^m^ms.$ 
hx^^m^h$\>^M^x < . x'oMt L<ii. mm^ 

^(r>^,<^Um\Hizi6 $ ^ o -C V ^1. ^ i: timt U\ fzfi 
[ 0 0 1 8 ] Mil, ^=5:1. 2-:>cr,^^^mt . 'mm^ 

mm^j:i>2-:><7)mm.^m-^Lxn(>tii^m 
mm'hii^i^:^him\-^tim4mmmmTt>z7r: 

•fo >r>rt'{i, Al. A2, A3, A4, A5, A6<7) 

^V^9iV±.f,zmm-h i.o\zLXhh. 
[00 19] Ui-^Mi, ]y^9)l'mU±l>Z-&^X 2(0 

imm^^^timti^. ntrnx-^mzm^^tir^ 

;^hi:LT. »II±tc?^^$iifcll7{:^^-r*D#^:iA 

1 A stxmm^^t^m^^-^ i h . js^^a 4*^ 

4>A 6 i-C-Ji^^*-fl.S^B!cii-2i:*^/b^5^^®5fe 
[ 0 0 2 0 ] Ml^i'';?. h&l/f)iB2O(0#fe^ii$rfflV^ 

mmi}^hi>ti^ik^x5i,zimmtm^^tzib. «i[^a 5t 
im2] 




:5A 2tw{±,^JK*%0/^i6. lk^X2iZX^Xm^^tl 

&mmmiziim^j:< . m^x sizx^xm^^tt 

mmm^t<xm^izn ummKcmmm^ 

[ 0 0 2 1 ] 5rt3, m4mtm'px'it. m^j:m^<r>^ 

mmizmmm o^t i>-^mx-h hztmotx 
tfz. mm.^itm%^-^2tcom^mmm 

tt*^±ieAl. A2. A3, A4. A5. XecomiZ 

< ^1. i^cofsixu^j: < . A 4 ( m^m 2 
mmm x a 3 ( mm^ 1 cmmm ) t^j:^m 
^T' i A 4 ( mytm 2 (T^mmm ) > a 2 ( r - 

L 1 *»4>cOll5fea*) B-OA 5 ( U— r-L 2i)^^(Dm 
m^) >A3 (iS3fefi£^10^^;S«) i:V^3^i^'X 
h^fflV^iUf. ±iEc^ll4|IWJi:l3ltSm*^t#4>ii 

I.. 

[0022] 

Bmm.m(r>'m^ti^±m^zm t (^m ztizKch, 

imi]^mizm?>m^mm 

[112 ] m 1 mmmi^zm^ ui-i^jucDm^mmmfm 

[03 ] m 1 mmm^zmi>mm±coymm^m 

im4]f^2mmmizt3mu'f-:!'/\^<7)immmmmi 

[05 ] ^2mijmi>zmmm±(^^^^n 

me]m3mtmi>zm^)yi-::^)u<r,immmm^m 

im7]m4mmm^zmim±mtt<7)-&-M:m\i(r>m 

[03] 
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